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Abstract 



A reflective-type soft X-ray microscope includes an image-focusing optical system including a concave 
mirror and a convex mirror, an illumination optical system that has a light source, a filter, and a focusing 
optical element for transmitting an illumination light beam, and a stage mechanism that carries and 
moves a sample under observation. In the reflective-type soft X-ray microscope, the concave mirror has 
at least one opening part for transmitting the illuminating light beam that illuminates the sample, and a 
reflected image of the sample is focused on a soft X-ray image detector by the image-focusing optical 
system 
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1 t>z9imc7)Kmm.Wix^mmM. 

'mzxmi-hm.mi,z^ nKt^mnzzt^mmk-t^m 
atm 1 1 fziim^m 2 izim<^Kmmw:xwimw(m. 

iz. m^t^j:6mns^i:mLxmy6m*<ms!ic.^ixx^t 

mm^mf&^tix^j:^zt'kmwit-tt smm 3 iztm 
<^^^m9:xmmmm, 

{ nutm 6 3 msm 0 *k mu^m t m%mmmmm t 

<r>mLt.rz\im%'mfAX'W.m^ixfzmmx'm^^ixh 
b ^^WLb-rhwm3i.zim<^mmmwixmmM 

tz^nm^<^. ^^^tihm(y^x^^j:oi,z^m.$tix^'>h 
m<7)^mmmxmmm^. 

xwLmimi,zis\,^x . m^mmmiz^ mmi^-t?>m 

mye^^izx *}W:ximmmiii^±izmm^^:h ztt: 
m$^t^hmm$xxm.mmm, 

8 iz§im<^Kmmmxmmim. 

X. tmmmmmuiKmmwi&^ix. mimnm^ 
m&Ltzmmm^mmmx'KM Mkizxnttt ©a 

■rtiMzsm(r>Rmmwixmmsim. 



1 1 ] mm^mimmmm.-rhmmizi3 

\' ^x , frieBBPgPSr jIjS L;tBB.HBffl3t^«^is;p}-<:'RSt l 

smc^Kmmwixmmum, 
nmw:xumm3M. 

3t;ias$ix-ci^&i t S:^®t-ri.if««8*>A.iS* 

3B1 2<7)u-t^;&Hc|5ac?)RWM»:Xi^mM. 

m. mmy'yx-?m^tfz\ixui—'^~^mcr)\,^■fi^ 
t-n^mt. ffi^<^w.^^m.xmimim^zmm-hy 

1 3<n\^-ftiMztiM<r>mimmxmM'sm. 
wti^ L<iimv^<.zm'omth^m^^m-th zt^ 
msmmxmwmm. 

Lxtm±.^zKm-h z b ^mib-thm^m i *>^>i« 

^T'S)SC:fc$:!Mfgiii:-r*i»*:iIl*><i> 1 6<0V>-rfl*> 

i,zmm<7)Rmm.mxwimmm. 
m^mi 8] ft*jsi*><i>ii*^i 7c7)v^m*Hcffi 
m^^Kmrnrnxmrnimizx o . wcxi^e/jN^s^^^tetc 

mm^(r)mxm^m\'^xtm-tizb ^^fSt^s v 

- [fl^ll 1 9 ] 11*11 1 8{Cie«Jc7)VX^:^^^S{cfc 

t'ii^M.m±^m^L. mm^mco^-itLfzmmx'miB.^: 

Cii*ii2 0 ] mm±i,zmxmt:Rm-i^mmi^-t 
hmm^mi&-thm i ist , mKnm±izmxm?: 
m.iR-r&'^^m^mfSir^m2xmb. ^^izim^ 
nzui^xv-m'tms^-t?,m3xmt . mv-'jxhmiz 

fcs mse.\-''J:^hm^mmiLXmEi^^^-yimiS.-th 

msxmt. mmm^tif^i^'jxhmirummbLx 
LT, mti^^:p-yimm±i<zmfS.-ri>Km-?y^i^<m 
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m?:mm-^m2TMt. mi^i^xhmi,zmitL<ii 
^titzu'j:^hm^mmmtLx . u'jxhmT'^m^ 

5r««±tcjgfia-ri.Rit^x ^ (om^iomx'h ^x.m 
WLtizRittfi^^m^i-^mixn. v-=j:xhmim^L 

xi^mhLKiiKMmm^j^^-y^rmf&^^mAx 

[00 0 1] 

ncoK^i^^mm-thRnmmxmmm.mi,zm-th hen 
X'h'o. tti. mm,mmmxwt^W(mt:m\.^xm.xm 

^mm.i-zm^hh(r>x'$)i. $f>tc. Kvxi^^^^^a 
im\-^fzim'7x^cDmm.:}jmi,zm^^ i,cr>x'hh, 

[0002] 

tc 1 0 n m~ 1 5 nm<r>m^<r>WiXm.t)'^mm^tlh . 
[00031 MiE«^:&«T{4^B^^^^!i«*^:^?^EL^rV'.<^ 

x\ '^xm.m'hm3'')vyyy ^tmx'M. m.m^hcr> 



mzx 0 , H^rfess^vx:?±^cff^fi^§^^■r^-'^|g^8^^•:5' 

%i,zWSL^ixXWmLXLtotzib. ^<r>%mi^X^ 

[0004] fraRWvx^<7)^P(ifc{i:, -^x^mm^z 

tifzmmiztii,f^^mcr>z'< in, ^s:st7fe<3o^^^a5:}i^i. i. 

^. CC-C\ {ifflj|2;r{il 0—1 5 n miOfigffljfe^^tC 

x-wm-t ^zt imnbx mmx'h r> . 
[ 0 0 0 5 ] ^CT', mmzw:xm.m-^i9cBmym.mx' 

coX\ mti^'?xi'<:r>^m^i,zii\,^xii. m^m.^ 

tmt^^i:m^^xmi^L^<xii^(i>^\>\ Ltiifi-y 
X. Km^x9cr)xm^^i^oti)!h>\,z\t. mm<rm 
ximmMii^iumt^j:^, 

[0006] 

mii, -fRmi.zmmm2 tam$M i cr,-tX(om'C-mm<r> 
mmm^ h ^ ^7t^^TS> i. . mmm 2 (^^'t-i.zt.i^ 

im-tfzitXDfi 7 *i^v V . ±iec7) J: 5 tc«S:XiSffl 
l|STi«ffl-tl.*S-^{i. R«tB(-«>:X^S:Rftf-r?.^iiJS 

y^imLxmm-t^. 

[0007] ts!**^A,, Cicoj: d^r>'jLysVU>y>-/PHjK 

^^^ffiffl Lxmmmum^mis.^hfzibi,zii. mm 
^5 t^^mmi 9<7)mmm'f'»^m<'tii!bi,z. m 

Lx. mmi:mmi-zMtxmti-xmm.-r^t. 
(^MAumzx-oxmmx^ ^mmmm^tix 0 

[0008] zzx\ ^■^Mcommmiomm^ ( r ) 
tm}^.mm (DOF) li, mam. (na) tis^R (a ) 
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R=0 . 6 1 A/NA 
DOF=A/NA2 

s Sfcft*^ 1 3 n mC03KjST7 0 n m<r>mmi 
idt-rSt, NAJiO. llt^O, 
S (DOF) {i*f7l A<mi:^&. ClClT, ge^^4 5° 

C 0 0 0 9 ] ^*^m=J:^-CMI®Six^^iOi'HMco 

Optics Letters, Vol. 17. (1992) P. 157{C. .TO J: 3 
i|RX^SSi^CO||®|*<$g^$fl-C»-^.S.*>\ # 2 0 0 ^ -y 

(e.yf-1 2 7//IB) comt/^M.i.tmmTh'o. « 

*(18. 2nm) t3K^^(7)NA (0. 1 ) *>^>m 
^tl^m^^ (0. Iz/ni) tCtiiK^tf^l,^. 

[0010] ^^miiz<r>j: o^j:^^<r,^mAizm^x 
^^tifzh(^x'h'o. >■ jL^'ifuy^'ji-Y^^^mzitm^ 
ix^mmmtamm-(:>tch'f^m?fi^^mmtx . mm^ 
j/tmizmmzMiSLx , ^srfc^^o^sMcoieaf^^ti 

[0011] 

mm-^titbiz, n^i(,ztm<^mzmhhRmm 

Lfzt^xmmmkf<zii\.^x . mtmmmi,z. um^mn 
iom±^{tiin, m\(r>mm^:±Mc7)i^m^^mz 

[0012] ii*iB2tcie«gcoigHjicf^;j5i,^^ljjx 
mm^mx'ii. m^mii.zmm<r>mMmM.xm.mmmi<z 

\m:mm.i<zwm.^tix\^h:it^w^b ltv-is. 

[ 0 0 1 3 ] */L', i«*II3tCieKc7)^9^(Cff;bl>RI-t 

M©:xismiiT-{j, mM-mit.fz\m^2\,z%m(r> 
mmwixmm%m<^mm'i?^^^m^-th\mmi<zi5 

[0014] it*il4 t=teiE(^^H«i;i^;bi.^lta©;X 



[0015] mim5\,zimcr>%mzmhhKmmwix 
lajsaM-c-ti, if s f,zim<^KWsmm.xigimm^z 
a^^xmim'otK im.^bti:hmumz<r>?hmM'iSkt: 

[0016] mw^6i,ztm<r>%mi,zi^hhwmmkx 
m.mLmxi,t. m-mm3<,zim<r>Kmm.xm.w(ami.z 
fcv>T. HtiiBsso*^. mtmmbmmmm^mbffm 

[0017] mmi \,zwsi<7y%mi,zi^^iohmmm.mx 
m.m&i.mx'ii. m■^mlt^^m1^mb<n\.^'rixMztm^ 
<^mmmxm.^<^m^zi6»hmimm.%'^?kimm- 

b. umxmmLtzm.fA^m<^. v^-rix*>ji^>^v^j:d 

[0018] m^-m8^zmm<7iwni.zi^hhKmm^x 
mmmx'i,i. \!mmb{mmi)>h^j:tmmmjkb. 
mM.b y -r )i^9-bmitm^m=Fi^'thmmm'ik 
b. wmn^mMmm^-^hx^-i^mm^M^mi. 
tim.xm.^wMizis\.\x . -mmmmz. mm^mm- 

-^Ohmi^hti. Wi^^h?>^^iimiffmzxm^±ti 
(n^mm^mzj: 'o^s:xmmi^^iii^±izmm^^i>z 

[0019] m^m9{ziimcomMizmh^Rmmx 
mmmmxii. smm8izim<7)^mwixmmsm 
tfct^T. tmmma^. mimm^m(o%miznL 
X. mmmi,zw.m-&ixx\,^t<ib^i^mb LTv^^, 
[0020] m^m 1 oizim<7)^miz^hh^mwi 
xmmMx^i. m-^m8tf:im^m9<7)\.^-rtiMz 
Mm(^KmmM:xmmmM^mmyf^m^m&-ttmm 
mtzi5\,^x. mmmmmizii^mmijmm^ti. ma 
mn^irmmLfzmmmtfmtmmxRm l fzmzxm 

^W&^tlX^j:hZb^i\mb LT*.^?.. 

[0021 ] m^m 1 1 izim<omMi,zi^hiRmm. 
x^m^mx'tt. mim8Mm^9cr)\,^-mMz 
imcomm$kxmmmmcomiMi^^^mi&-t?,mm 
ml,zii\,^x , Bfria^pgBSrjiji Ltzmmm^m^mnx 

[0022] m^nim 1 2 t,zimco^mizmhi,Kmmm 
x^mmmxii. mmm8 1 tzi± 9 iztmcomm$xx 

ncommtfzitmytitm^xnm^tifzmm^im-t^ 
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[0024] a*js 1 4 izmn<mmiz^hi>^mmm 

[0025] 1 5 icisao^H^icff i>4RihfM«: 
x^^tgtMTii. if*3ai*>^.iiif<jai 4iov^-m*Hc 

xast ^iiTfet u < \tm9m{zmmt h^m^mm- 

[00 26] 11*^ 1 6 \,ztm(r>%mi,z\^hhmimwi 

tm<^Kmm^xm.wm.m.i<zii\^x . mm^m^^^h'k 

fzmtphmumi:^^vxmm±.\,z}jA-th z t Sr^as: 

[0027] m^m 1 7 (=ie«i<7)^HStc^i5-i.sit^®: 

xmrnmrnxii. m^mit-i^Mmmi 6c7)v^^*hc 

v:^^7hx$> &zt^mmtLx\>^i>. 
[0028] n^m 1 8i,z^(^m(^ib^-7x^m 
^msx'ii. i«*Jii *-^>ii^iii 7<7)v^-rtt*Hcie«c 
coRMM®cxism«i(Cct 0 , ^xmm^N&mmmzm 
\>^^tit mt-7x ^ sr , ts^xmiA^imm^x-mm $ a 

§^S*0«:X^S:fflV^T«QiE■rS C: t SrWSji: LT 
-1.. 

[0029] IB^JI 1 9 tC|em<^^B3tCfS4?|, 
[0030] mSm2 OI,Zimcr>^mi,Zi^h^'7:^i'cr, 

mMumxii. mm±^zfs:xmiKntti>^mm^^^ 

S^StlKSrm-r 1 Xmt , iS^IK±tc«KX|g$r 

®lRt-|>3l3KM$:ffM-ri>lg2X^i:, ^'btcfSil^tM 

Miejg3tKS:X-y^>-^-r^|g6XS$^^=5r< i: i> ft^i 
LX. msi^'<i'~y^mWLtl,zm^'ti^-?:^i'<om 



V'JxhmimSiLXKWii:,L<\ tm^J •^-S'-y^^^ 

->-$:}ejS-rsm6XSco3*>, iJ'-^<i: t loWXcO 
XS^CfcV^T, li^lMl 9{CiB«ic7)VXi?^S^aSrffl 

ij^mi. vi^:^Ymhi>\mKm-?x^\,zm^^ntz 

[003 1 ] nim2 1 lcia«!tfO^HBt=<*i5S-e;;?.^<o 

S3t:^rSTii:, S«±icfcxis^Ktt-t-l.^/lli$r*-r 

m^mm-h^2JMt. mv''J:^vmt,zKWihh<\i 

imLxmrnf^^-y^m^-thmAunt . mtmm. 
^tx.fzu=jxYm^^mmtLx. vi^xhrnx-wm^ 

ftX\.^tj:\.^mt^ztl^xm^WSL-t^M^-^^i:,L<\t 

^mwL±.i,zmm-hKm-7X9<r>m^mx'h'>x. m 
m^i^zKmrn^mm-^muM. ly'Jxy-m^mmL 
xKniht<ii^sm±j^^->^:mss.-r^^4JL 
isxt/mm?:msi^'<i^-ymzmm-ttm5iLm 

<7)o-h, ^-:sr<ti> — o&dicoxmzii\^x . smmi 
9i,zMmcr)-?xi:^m^mm^m\'^x, frieRitMSrjg^ 

h\,mKm^x^izm0.^tit:Kmi> L<im^-^i$^- 
y^m^-t^imimm-thzi:i:mitLx\^h. 

[0032] 

<rmm^mmi,zsm^h . la i i±:^mm(r)mmw:xm. 
mmm<7)i^m^wi'twiti&mxsih. ^^mcom.mmwix 

2t. B«^ai#i4 t^ftfflLTv^i>, mii,zifi-txo 

iZ. DflffiM2Wi, mmyt5t-±^JkX'7^(:>iX^cr>^M 

i^yt^m<r)mt)i>zM Lxmmzy'j:^ x o t^ia*^ kx 
Ri* M©: X mmmMco j: d 3^«(t-i.^t^<i« 

[0 03 3] ^.TT', ,^BH*5{i;sffiar^lPSC8$:Jii§ 
L. iSI^ (RStv^^) 3mtt$ixTRtt7fe6i:^ 
0 . GflMil 2 1 ^SEA^ii !> , 5 t . 3 T'Ktf U 

/cKWtK 6 « , TtfS O {C^:^ t T««-^^aa5: jii. COT- . 
£bB«Il tCjE'bixi.C g(:f43<?5aMt'0=tL 

/iRS*3t 6 {i , ^ ^> i,zmmm 2 1 oeh i -c-Rit ^ , 

[!flffiM2c7)4^*(clSft'^ixJtB3Pgf7S:jijgLT, B« 

i^aiti4±«aft^i,, 

[0034] {mm. 1 i: iaHil2 coSltHJi . ff(^<^m 
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nv) coimnm^mm:'^. Mots i c (mit-y-^ 

mm^J^comam. (NA) $:J^^fl.«?0 9i:. CiffiM 

a. msi^mi^mx-mm^titi*). ^com&:f3mi.m 
>i<JS4 i,z^ Lt: Xoiz^ mmm 2 co^mizmM^m^M 
mifS.mLx. ^(Ty^izmKi t^j:imu^^mLXMo 
mmmcom^mi:mm.LxhB:^^b. ttz. tmmsiz 
^tfzJzoiz. i&^<^n^tKch^^(r)Mzmii^m 

HT'ti, MiixmmmL^w ) $i>iztfz. m^me 
iz^Lfzx oiz.^mst m^^mmfm^mmz^ 

Lfzmmm2tcr,±^±<,z. m^t^j:&mn^?:^if^ 

auTt<tv^. a±<7)Xo^mmzj:*). mm^(><7)K 
[0035] pflffiii 2 (ciSM ^ixh, 5 
tin'^ix\fi^A,tcmx'%>miy^j:u, mui. @3tc^-r 

^SOiiii-f-SpIl^l 0 8^igtfti.«;b^:>,->. 
[00 36] ^JtCliT', ^^SSTBt^fffilT-ft^-r* 

ii^ill 2T^L7tJ:ot^^3i:G3ffi«2 

iicoratc, B>riea^43^aT-mitL/iSW3t6 ^ig& i 

g<ii:fcj;0. S:St3t6«*-y |jt:f43*^^>c7) 

■^^^-i^Dtc, mmm2cr>±mi,zmii^mmmiim 
Lx . mm^ 6 ii^htz h u^t>zf3mumm e (Rjr 

iBl 0) $)SV%t4, mneKtt5t6*%;t.|.a5^^/i{tHufe 
1 ) ■««?tli§l4l;i{4, «:x^tc®jg<7)3^i,cc 

D (Charge Coupled Device) , MCP (Micro Channel 
Plate) , X^7-f/UA^. 

X'iSk^&^Lxm.%mi,z^^m.^^-t^x-iyy<^ (?£ 

5 y^"*^SrfflV>S^-^{C(4, X-5 y^'g■C«$•^£:^1- 
■rzmm^noz.bi,x-^h. 



[0037] ijLhco i a ^%mx'\i. Kmrnzii s 

s-^ _ yxm'm<r>mi:(r>m^<<z\,mm^ ^mw 
mm'U'jx vm^zh hmmmcoi^mz^tv^nrnwi^im 

[0038] S-r. m^^ii^Xt-t>t£hWm:^'& 

^^<r>m^(nmx. mmmmii<r,\Amts:)i\zx^'K. 
m^^thzht^hh, =tz.x\ immz^h^mm%. 

[ 0 0 3 9 ] /ii: Ut. ««±0«|. ^l»Ba«)SV^{4i£ 

?t , ^ik<^mh<^\'^mx'hiv,tm^wm^-^j:}i\.zi. o 

[0040] mz. X/^••y ^ y ViJ^^OtiiajK^&tC J: 
0> Cr, TiN, NiSi. Ti, Ta. TaN, T 
a S i N. A 1 mi)-t:,ts:h'm^^mWL^^}Lkzm 

[ 0 0 4 1 ] $ m%immi}.zy * h wx v ^ 

sl3tL, JmLTl-i>XhWN-:J'->'$-}gfitf ^. CIO 

x^xut^^h h ^\.z\i , ig^iMwtciK-fb^sg^yx s- 

«*^LT^-fbK^;?yx#H^5-ffMLT*5#. -ei^mi 

im.-thztifX'^h, 

[0 04 2]«f^(C, ^>''XhyN°:J'-y2r-7X^i; L 
x.y^yi5^tT^LT, 3l3fc>'N°^->'?:J^fig-ri., CI 

h:Ltii^hh. ^zx\ ^^mizximmmmco-rxi' 
xmm^ms^m^^xx^comiti:nd, i,Li>iT% 
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<7)^j£*'x im^Lx fria-f :t >- f - a $r mm^ hzt 
^y\^-.ms^Lxmmk^^^mizmm-h:it-tfiX' 

[0043] lJl±OXS(C J; D , ©:Xli»J^^S^||3tffl 
to 044] ^T. <S»iJ5S^'^X*>^>^l.««^W^ 

^ffiffi$tcsf^SDx$fi.s.. mz^ ^<o±i,zm^<r>mM; 

cO©:X^S:Rlt-ri.Mo/S i#(0^1^5rm-ri.. 

iiitfzi±^wmm.cr>-?x:7m^mm^m^^xxmcr)t$!£ 

[004 5 J -5-£0±lC7* hl^i^'Xh^^L. m^b' 

•?• -I T- . *^Hfl(c J; § mmmim-?x ^ m&mm ^ 
^o(,zLxmm<^miE^nd. 

[0 04 6] ftf|:tc, W-S^XhM-^-y^ilMt LT. 

^-y^mizx*)t^ im-^^j:^micm^miRmzmis.L 
X. 'M^^^^-y^mm-^. z(7)mzh. myt^^^^- 
y(r)xn'^m^j:b'cr>xm^:^t^-simm^ht. 
x\ ^^mzx^mmfmco'?x:^xmm^mw^m\'^ 
■c^:l5(l<7)1^^2^^T^. hLzzx-xm^^htLii. wr^co 
xdi,zLxmmcomiE^no. ja±coistio. ttx 

[0047] 

mmmi msiz^^ncommmx'h^Kmmxmmm 

^(Dmmm 2 1 Offill l f> >5: l. j. ^ ^';^-y K 

ytmt y^jv-^-xi t«3tKw^ 1 1 1 ^^-thWfi 
m^^t. mmmf:\3-i:mm.Lmm^^i>umxr—'J 
lot. mm^\i!.^At^mm\^x\,^h. 
[0048] mieu— f-r^xv^iiti, i-r. n 



d : Y KG\y-^-%m\ 2i)^i^^^^^fzW.^l . 0 
6/iin£OVNVUXI^-Hf-3t$:, ^>-Xl Sf^^UT, 
^ 1 4 Ltm-coXS^-v 3 0 rtCciSaSix 
/c^-y-y hlcBgltL. r^Xvl 5?r56±$-ti:l.^t 
t^ckO. ©:Xi^^|&4?ii:^;t*^-C'#-l.« 
[00491 hWiTa ( ^c/)x- 

h*>'jI^fi<lCffil^$ixS. mii^-y-yhmmizmiiffi 

•r^, c^or^x-^i 57!)^<^«o?sMo*tc{iScx^*<# 

td<7)X\ ^X^cr,m7&i-^^mii±X^^tLXh 

;yx^^f!|c-^St«t^^f<^:^-y-y hSrfflV^I.C:i: 

t.tz. r-r^Xv^tiScoftijOtc, Sic 

[0050] mm^-^-^vx-7%mi}^ty^i.tz% 

mm^2\izm'thKfzmuu^^mM.x . w^3<rm 
[0051 ] u— if-y7X-?3K5s*»'^{4. ?m<m.¥z 

^-1 7t^3feSltMl lfcJ;LN>i.'\';l^'y>';UF7K^ 

XISfitt^iMtR-ri.. *IIJfifiaj-C't±. jS*l SnmODc 
xwo^^-thtzisb^z. y A]V9—\l\,z'de^ ('<.!;'; 
'i'A) SrfflV\ ^«S:»tMtc:{iM o 5r 2 . 2nmi:Si 
4 . 5 n m $■ 5 OS-f-O^StcaJl «±J1* S i 

Lfc^;i« ^rfflv , B e {mwt^^vm^im L . 

B e COK^lRJffi (11. 1 n m ) <7)^m-M:m(O^Xi^^ 
^<^-ri>. Mo/S ico^illili, SicOL®TO 
(12. 3 ntn ) «*«mB!lT-ft i: 
tT.R<«^>ilTfcO. Rfra<7>^;Rl 3nmcO«CX^S: 

[0052 ] ISXcOS^f-A'yA-3 Ico+Wi, 

7—'Jl 0:5rt>'IStt^>ixTV%i,. ^— <7)X2f-v y^N' 

7 jf^Ky r ^JSr^i, (:t:|^^f) ills 

[0053] m\3ifmLfzm.m^5ii. miums 
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[0054] *IISfiCTf fflV>/tv'j.^NVl'>yi^;UH3fe^^ 
{±. OOfg. ^PIS (NA) {iO. 1 2T'. iS 

*^"T-^ #SI*McOR|'fatC{i:. 1 3 nm<7)«cX 
h. \^fz-))^r,X^%^Mi. 7 0nmiMT^Oll?«^J^* 

[0055] l^:i.f^)VV-^)\^ K3K^^C0IMlBit2{;«, 
BSBB3fe5$:iii^$^|>mgP8i:. flStt 1 TRW L/t: 

mM^^m^^^hmaW'i t . w.'^9mmi^ftx\^ 

(tS-^LT/f^ 1 OOnm<?)Mo?SM^?gfi!c-r.i.C:i:t~ 

^'>xm^^ixx\.^hti\ wommm<mmmyM 
^mtx% hMmx'MiMi. < . micM o {zm(=ti&h 

[0056] i^i/NVU'yi^/P K3e^5R<OCiffiM 1 ^ii* 

•r^5:ftl8(i:, 06{C^-rJ:3t, ffSB^^feScOjiii-r 

ffllSl 0 6?-jI4>^v^J:'3{=iBg§ixTV^S. [!flffiM2 
9lc(lIS$n.TV^^. 

[0057] I«#^Xt— i/'l OJi, K*^J32:®rtT-^i!) 

^^xmm-r^mi^i:mm-r^t:if>(ox-Y:;t.^-=jx 

h h . KS:^ V 1 0 tC^iST' %hW^3 <7)^i£{i , 
S::*;2 3 OmmX 2 3 OmmTJ>D, ClcO^ScOiS^^S 

^zii\fhm^<r>^m.<nm\^mk-th ztt^x^ ixo 
[00 58] mmmm^Aizii^ t^xmizmf^coh^n 

SHSSt^CCD (Charge Coupled Device) ^fflV^Tt. 
Sg— cOK^f-A- yyN'-3 0 t yv-S- 3 1 

SrSKmS^N'-f 7*3 2c7)jt'+'(c{±, .^BB3t2r«CX^*>^> 

x^ti. mmm2 2X'My(Mmmi i^mi)-ii^. ^ 



izhmmti^$) h cox\ mn%cr)m^:^m K>mii fs'rx' 
^xmxcrtmmb-^wtxcomR^n^ z t ^^x^ h , 

x\ zibi^ ^'^wtmmmcoiemt Lxfm-ti ztL 

[0059] a±MmLx^tiKmmmxmm(§^^m 

v^T. m.xmm4-^ik^mmzmm-t^m-i'7x^<r>mm 
^n^tz, z<7)^i'7:x^^<ommzmm^^~mmi. * 
s»mmxmmmm<r>mmm^t: isi 1 1 3 n mx'$>^, 
^Ji.^xut^mytim'omx.^j:f}^h'^-ofz. nr« 

mmmm(r>w{h) ti^xmxi^xi^wm-t^ztt^x^ 

X'h. ^X'^X'M.i>t.m^tHzayhyXhcr)m^j:^m 

tiif>. z(^mi'?:^i'^i^xwim^m^^izmm-i-t 
k. '^mM^i,m^^n.xi-t\^j^^-y(7)^mt^^ 

[ 0 0 6 0 ] ^nmmX\t 1 3 nmcr>^^m.X 
^Srfflv \tzi)K ^mmzcr)^mzm^^ti^ h <r)XU 

[ 0 0 6 1 ] iT^c. ±.tmmmmximmc^Kmm^m 
m-t^mmwfcosMx^^'yfzA^ mMzx h [iitff3^«jc 
n^^mm^^th^miffmM.x'W^■thzt tBrigr 

9 5rigft7taB(cii3KSi5^igtt-e(7)jaiagi5tc 

0iJi:|5lttT'J;V\ KW3fe6iiig3ta5ti'>T3i^,ti, R 

rm.2^xmLxmmz'^^-^h . ms&tmt, mm 
m±{zmfS.^Kfz^mmm(r)}L\,zmM:^WL»hzh 

J; o Tff^fig LT i> ^ V ^ L , -ecOgf^V^lt l^v '.X ^Jl 
RttMSrJ^Jt-t-&J;dtcL-Ct>^v\ S)I.V^«. ^^3 

[0062] ^ c,i,zt.tz. ±xi<^m:mmx'i,i>-:xJ<)vv 
i^)VYm^^(n\!mmf.zm\'ft>ixfzmumi 1 rm<r>?i. 
xh->fzifi. mmm±.i,zmm.(ri'muwi.^mtxh^\^. 
m7\,z-':><7:imu^imx.tzmmmi^-t. muw-Ao 
t-t:>\±m.xw^ifimx^tt. ffiorapgB4 i*><i{s Plight 
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Alt L!t«cxja*w4-cRst LJtf^iciaffi« 2 am 

•r?.M1^4 2tC{i, jS:gl 3 nm(7)(5CX^$rS:tt-r.g.M 

Alt Lfcis^xi^ifimfAX'^m vfzmzmmm 2 izx 

m^hmi^43l,Zii. 1 nmtfO*XX^5rjx:it^l> 

5: 1 0(73feil3^^^^Tm^-r ^Zt*<X-^h. J; D 
WtCti, ll7tC5i^-r±fE«[Hffi^2$ril5cORttmx 
^mMtCffll^l-J®-^, iS^* 1 3 ninnffli7)R|t-7X^ 
h ^ {4iBPgP4 0 *><?>H?B^ 5 trXm-h X 

t ^ izii. i^^j^fuy i^ju i^^^^mm 1 9 ^^mcom 

amm±iz$)fz^mmtzh^^mmm.mmi>. ^ti^-ti 

(^"ik^cornxu^Km-h^mmsm^LxuK. ^ 
tz. &m:hixi^m,xu<r>^^^^z.hfz)^{.z^ u-if 

111 1 $:3e^LTi> J:v\ 1 tuKfiiOSHS^J^O J: 3 
l^-- If'-r^X-e^tjgcO:?' — ^r'.y hWWlcTa^cOS:^ 
I ^ixT V ^ =5: 4> {i\ ^a^TyX-^-b^ts v '.^ 
*i^^cfc^c-5T!e:xi8*i|iit$ixsc7)T\ *3tKlt«i 

It^l 10?sm«^St=5rS. :i<^iid^j:mmMm^z 

c 0 0 6 4 1 $ tc. -^wmRmm^xmrnm^m 

v^. L;t*^'-:.T, ^ffi^Ot)CX^Bfll^#J:di:-rSi:- 

t{±0^e-cS)i>. -ec:-c\ ^w^x'\,mxmm^(r)ith 

0 t::Jgm^^^Airr S ^«tXilSlc7)§sjK^il^ 
^I.C:t*iT'#l.. ^if^^>{f, WiXWMik'kmhtz 

^s»l*) \,zxm~thtxxm.<o^^^co^^m^'t^<^X'hft 

[ 0 0 6 5 1 ^CT\ '&m^mfSL-ti.w\<r>WMWk^1(k 



^^tiA«-ri.^iJ:xi^5SS^-S!i^-ri.t. HuieKitia 
<<zxmf)^^£ nfnt~'^<rm.mcr>m. xia*j^tti $ ix ^ , ,1 
iTi>Lt, imfyi.zxmt'miht. i^\m&h^mL 

[0 06 6] tfz. Vi^XV/^9->^^ R»f$)-i.V^{i 

\i. ^(r)mmi:7mLxmi^^Mz7^-thmcm 

3S«$:iB!l^^l. t , -?:x^^zXmt>^ti:<Xhn^-y(r) 

mm<,zii^xm\immmitti>. zzx\ vx^^c?) 
^-^i^—ymmimax'h^cox'^ hi^ii^tib^<^/-<^~ 
ymmzX'ox^t^^xm(7M^iti»nLxti 
^ . smmtm^mcoiim^no ztizx-yx^-^^-y 

mmtfzh. ■tcr>iiLmiX'ts:ximm^m,ztizj;:^ 

ti^X'^^. 

1 0 0 6 7 ] $ ^>tc. ±Mmxi^mm<^miSim^mz 

7Jii-i'h^w:xm5m^mM'thfzibi,zii^ w:xmmm. 

fciibco C C D ^ fcoH«^tBl5& ^ « * isg fflt" 
-!> c: f; § immkia^cowiizfz b a Y 

%%^m:m&-thmz\mmm!>^^m!Mzmx'L. 

10068] 

[0069] ^i^c, IS7t«;Ri: |BI tm^cO^X^^X'mi 

vx ;7 c7)is:P(Si^^5:^T dzt t^x 1= 1) c7)x\ m^cotm 

[0070] $ hiz. :^^mi,zx hKm-?x9<7)mrk^ 
m^zxtiii. mMii^M.tmmx'h'^fzKm-?x^(7)x 

mimmxm^i,zmmi,zmtii-r^ zt^n-^ h<r>x\ it 

[Hfficomm^lKaj] 

[HI ] *%H«(cJ;&RltM«i:x^m!«II<?)JKa$riKBJ 
[02 ] :^§mi,zm^-^^iXi i^=./<>)VV'y)V Y=jt^%.<r> 
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